Class I antiarrhythmic drugs alter the severity of myocardial stunning by modulating ATP-sensitive K+ channels in guinea pig ventricular muscles.
The effects of various class I antiarrhythmic drugs and glibenclamide were examined on the recovery of contraction during reperfusion, in relation to the action potential duration (APD) seen during ischemia. Action potential and contractile tension were recorded from isolated guinea pig right ventricular muscles perfused with oxygenated Tyrode solution via the coronary artery. Ten minutes of no-flow ischemia shortened the APD at 90% of repolarization level (APD90) to 58% of control (pre-ischemic values). The APD90 was completely restored after 60 min of reperfusion. The developed tension was abolished during ischemia and recovered to 87% of control after 60 min of reperfusion. In the presence of Vaughan Williams class Ia drug cibenzoline (5 microM) or an ATP-sensitive potassium (K(ATP)) channel blocker glibenclamide (10 microM), the shortening of the APD90 during ischemia was significantly attenuated. However, the recovery of developed tension was significantly inhibited. Class Ic drug pilsicainide (10 microM) did not affect the ischemia-induced shortening of the APD90 or the recovery of developed tension after reperfusion. In the presence of class Ib drug mexiletine (10 microM), the shortening of the APD90 during ischemia was significantly facilitated. The recovery of developed tension in the presence of mexiletine tended to be improved, although the difference was not statistically significant. The developed tension measured after the 60 min reperfusion period following 20 min of no-flow ischemia was markedly depressed, indicating the presence of myocardial stunning. Mexiletine and pilsicainide significantly improved the recovery of developed tension and diminished the stunning. We conclude that cibenzoline and glibenclamide, which block cardiac K(ATP) channels inhibit contractile recovery after reperfusion by attenuating the shortening of APD during ischemia. In contrast, mexiletine, which activates K(ATP) channels (in addition to blockade of Na+ channels) improves contractile recovery by facilitating the shortening of APD during ischemia.